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Amendment to the Title 

St ee ring Column Comprising a St ee ring Whe e l for a Motor V e hicl e 
Steering Column for a Motor Vehicle 

Amendments to the Specification 

STEERING COLUMN FOR A MOTOR VEHICLE 
The invention relates to a steering column comprising a st ee ring wh ee l for a motor vehicles-fee 
st ee ring column b e ing guid e d in retaining provided with means connect e d to the body and being a 
piezo e l e ctric actuator for dampening vibrations normally transmitted to the steering wheel , 

BACKGROUND OF THE INVENTION 

Vibrations are transmitted to the vehicle body by bumps on the roadway and engine vibrations. 
These vibrations are also transmitted from the body to the steering column by corresponding retaining and 
guide points (such as steering gear, instrument panel support) of the steering column opposite the body. 
These vibrations are predominantly low-frequency vibrations in the range of up to approximately 50 Hz 
which the driver detects through the steering wheel. In addition, body vibrations may be introduced by 
way of the instrument panel support. 

By pr e f e r e nce vibration damp e rs (BE 199 08 916 A 1), In the prior art, vibration dampers such as 
ones in the form of a flexibly mounted additional mass 2 are built into the steering wheel/steering column 
assembly to damp dampen vibrations from bumps on the roadway and engine vibrations. The effect of 
such a damper dampening is always determined for a specific frequency. Consequently, adaptation of a 
damper of the state of the art with respect to reduction of vibrations of the steering column/steering wheel 
assembly may be accomplished only with respect to the exciting frequency having the most unpleasant 
effect. The reduction of vibration accordingly cannot react adaptively to the various adjustment positions 
of the steering column/steering wheel assembly or to reaction of the driver as interface with the steering 
wheel. 

JP 2001001911 proposes It has been proposed that a piezoelectric actuator, the purpose of which 
is to compensate for the vibrations transmitted to the steering column^ be mounted on a ball bearing 
component of a steering column, in the area of p e n e tration the entry to the floor of the body by the 
steering column. The piezoelectric actuator is in contact with the ball bearing component so that the ball 
bearing component may rotate independently with the steering column during a steering movement. 
Because of the constant vibrations in vehicle operation, play which decreases the reduction of vibrations 
may arise between the piezo actuator and the ball bearing component. This solution also does not make 
allowance for the change in the geometry of the assembly resulting from the adaptability of the steering 
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column/steering wheel assembly and consequently also fails to allow for the variable natural vibration 
behavior of the assembly. 

The known solution does not prevent introduction of vibrations by way of additional retaining 
and steering points of the body. 

The object of the invention is to effect distinct reduction of disruptive vibrations in the steering 
column/steering wheel assembly over a wide frequency range so that both the adaptability of the steering 
column/steering wheel assembly and the reaction of the driver to the steering column/steering wheel 
assembly may be taken into account adaptively. (by self adjustm e nt) 

It is claimed for the invention that this obj e ct is attained by the characteristics of patent claim 1. 
Oth e r configurations claimed for the inv e ntion ar e sp e cifi e d in the independent claims. 

SUMMARY OF THE INVENTION 

It is claim e d for th e inv e ntion that The present invention provides for a piezoceramic actuator is 
mounted on the steering column in an area between the steering wheel and adjacent retaining means 
(retaining means of the steering column relative to a structural component of the body). Should a joint for 
adjustment of the steering column be present in this area, it would be advantageous further to reduce the 
area for mounting the actuator to the area between the joint for adjustment of the steering column and the 
steering wheel. A sensor for detection of vibrations is mounted in the direction of the steering wheel from 
the actuator, that is, above the piezoceramic actuator. It is advantageous for this sensor to be mounted at 
the intersection of steering column and steering wheel or on the steering wheel itself. 

The piezoceramic actuator and the sensor for detecting vibrations are connected to a control 
device. The sensor delivers signals which constitute a measure of the residual vibrations still present. 
The control device accordingly can generate a control signal which affects the longitudinal movement of 
the piezoceramic shells so that oscillation countering the disruptive vibrations is generated. The object is 
to prevent as many residual vibrations as possible from reaching the path of transmission from the 
steering column to the steering wheel. 

The piezoceramic actuator consists of individual piezoceramic shells spaced at intervals and 
mounted on the circumference of a section of steering column. It is also possible, however, to form the 
piezoceramic actuator as a stack of piezo elements which form a longitudinal section over the cross- 
section of the steering column. The piezoceramic actuator is controlled by means of electric control 
voltage from the control device. 
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BRIEF DESCRIPTION OF THE DRAWING 
For the purpose of describing the invention more in detail reference will now be made, by way of 
an exemplary embodiment, to the accompanying drawings drawing in which: 

FIG. 1 illustrates the configuration of a steering column with of a vehicle, mounted in a retaining 

means on an instrument panel support of a the vehicle body and a steering wheel, as well 
as a piezoceramic actuator and sensor with control device. 

DETAILED DESCRIPTION OF AN EMBODIMENT OF THE INVENTION 
As shown in FIG. 1, th e st ee ring wh ee l 2 is conn e ct e d to th e Referring to FIG. L there is 

provided a steering assembly for a vehicle including a steering wheel 2 connected to a steering column 1 . 

A joint 4 which permits movement of the steering wheel between various positions in which it may be 

immobilized,, may be introduced at the site of such connection. 

The steering column 1 also contains a joint 5 which makes it possible to displace the steering 

column horizontally and/or vertically. Below this joint 5 the steering column is connected by retaining 

means 70 to a structural component 7 of the body, such as a support for the instrument panel. The 

steering column 1 is connected to the steering gear 6 either directly or by way of other connecting 

elements. 

In order to avoid the vibrations introduced into the steering wheel by the structural component 7 
of the body with retaining means 70, a piezoceramic actuator 8 is mounted in the area between retaining 
means 70 and steering wheel 2, preferably above the joint 5 on the steering column, in steering column 
section 10. The piezoceramic actuator 8 makes it possible to introduce longitudinal and transverse 
oscillations into steering column section 10 in order to suppress the vibrations introduced into the steering 
column. This suppression of or compensation for the disruptive vibrations is effected by mounting 
piezoceramic actuator 8 preferably above the retaining means 70, that is, in the area between swivel joint 
5 and steering wheel 2 on the steering column 1 in section 10. 

The piezoceramic actuator 8 consists of a piezoceramic element which is mounted as a shell- 
shaped piezo layer in a steering column section in individual piezo layers around the circumference of the 
steering column. For example, four quarter shells 80 of a piezo layer may be mounted on the 
circumference of the steering column spaced at intervals from each other. These piezoceramic quarter 
shells are connected by way of electric connections to a control device 100 which controls the individual 
quarter shells of the piezoceramic actuator by a suitable control voltage. In conjunction with this control 
voltage the quarter shells 80 of the piezoceramic actuator 8 move more or less in the longitudinal 
direction relative to the longitudinal axis of the steering column and so introduce oscillations into the 
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structure of the steering column in the longitudinal direction of the longitudinal direction of the steering 
column axis. 

Controlled counteroscillations are thus introduced by means of the piezoceramic actuator 8 into 
the steering column/steering wheel assembly and excite the steering column/steering wheel assembly to 
perform counter-oscillations (in antiphase). Disruptive vibrations along the path of transmission to the 
steering wheel 2 are thereby distinctively reduced. 

The configuration of a sensor 9 in the area of a joint 4 (of the intersection) of steering column 1 
and steering wheel 2, which also is connected to the control device 100 makes it possible to control the 
control voltage for the actuator 8 on the basis of the residual vibrations detected. The sensor 9 is mounted 
above the piezoceramic actuator 8 (that is, in the direction of the steering wheel). It is also possible to 
mount a sensor 9a directly on the steering wheel 2 as the location at which the disruptive vibrations must 
be more or less offset. The sensor 9; 9a is a sensor for measurement of vibrations. For example, the 
sensor may also be a piezo ceramic or a piezo foil. 

The piezoceramic actuator could also be mounted on the rim of the steering wheel. 

Configuration of the piezoceramic actuator 8 is not limited to a shell-type piezo ceramic or piezo 
foil but may also be integrated into the structure of the steering column 1 or into the intersection (4) of 
steering column 1 and steering wheel 2 as a stack of piezo elements. 

The use of piezoceramic actuators on the steering column affords the advantage that costly 
vibrating inertial masses on the steering column or in the steering wheel may be dispensed with. A 
simpler structure of lower weight and less space required is accordingly made possible. This lowers the 
cost. 
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